Mitochondrial activity in response to serum starvation in bovine (Bos taurus) cell culture.
In nuclear transfer procedures, in addition to nuclei, donor cell mitochondria are routinely transferred into recipient oocytes, and mitochondrial heteroplasmy has been reported. However, various protocols have resulted in either homoplasmy for recipient oocyte mitochondria or varying heteroplasmic levels in cloned animals. In nuclear transfer protocols, donor cells are subjected to serum-starvation prior to electroporation. Therefore, the relationship between culture conditions and mitochondrial activity was explored. Fibroblast cell lines were propagated from bovine ear epithelium, skin, skeletal muscle, or cumulus cells. In vitro mitochondrial viability was assessed in proliferative and confluent cells, cultured under serum-starvation or supplemented conditions. Cells were stained with MitoTracker Red CMXRos and comparative fluorescence intensities were assessed. The mitochondrial activity per cell was highest under proliferation, significantly lower at confluency (p < 0.001), and remained depressed after serum starvation for within a week (p < 0.001). Serum starvation induced an increase in mitochondrial viability in confluent cells. These results demonstrate that mitochondrial viability is dramatically affected by cell culture conditions. Consequently, specific cell culture parameters provide one explanation for the varying incidence of heteroplasmy identified in cloned animals. Future research should reveal whether specific cell culture parameters represent one of the factors for the varying incidence of heteroplasmy identified in cloned animals.